Background. In Vietnam, malnutrition remains a public health problem, even though much progress has been made in the last decades.The number of cases of severe acute malnutrition (SAM) is more than 200,000 per year. To accelerate the treatment of SAM, community-based treatment with ready-to-use-therapeutic foods (RUTFs) is preferred. However, a locally available and acceptable RUTF for the treatment of SAM was lacking.
Introduction
Malnutrition is still a major public health concern in Southeast Asia, with more than 2.1 million stunted children under 5 years of age in Vietnam alone. In Asia, 17% of children under 5 years of age are wasted(weightfor-height z-score < -2). In Vietnam, about 7.1% of children under 5 years of age are wasted, but disparity exists between provinces: the provinces with the highest prevalence of wasting are Ha Tinh (10.2%) and Kon Tum (9.2%). For Vietnam this amounts to an annual caseload of wasted children of 780,000, including more than 276,000 children with severe acute malnutrition (SAM) [1] .
The country is developing and implementing a 2011-2020 National Nutrition Strategy and a 2011-2015 National Action Plan for Nutrition, including national guidelines for the Integrated Management of Acute Malnutrition (IMAM). Home-based treatment of uncomplicated cases of SAM has been proven to be at least as successful as hospital-based treatment [2] . One of the reasons for this success has been the development of ready-to-use therapeutic foods (RUTFs) [3] . RUTF is a generic term including different types of food, such as spreads or compressed products, suitable for feeding children with SAM. RUTF is a homogeneous mixture of lipid-rich and water-soluble foods that does not need to be prepared in any way prior to consumption, making it practical for use where facilities and hygienic conditions are limiting constraints [4] 
Development and implementation of a locally produced ready-to-use therapeutic food (RUTF) in Vietnam
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Locally produced RUTF in Vietnam Plumpy'Nut in Cambodia, however, showed that the product was not well accepted by children, parents, and the health system [7] . Therefore, a locally produced RUTF, adapted to the taste preferences in Southeast Asia, was urgently needed. In 2009, the National Institute of Nutrition (NIN), in collaboration with UNICEF and the Institut de Recherche pour le Développement (IRD), started working on the development of a locally produced RUTF, while at the same time the capacity for IMAM in Vietnam was assessed by a team from Valid International, UNICEF, and NIN.
Experiences with IMAM modeling in Vietnam Research and development of RUTF
In 2009, NIN and IRD started working on a locally produced RUTF based on rice, soy, and mung bean. The first product was tested in 2010 in an acceptability trial in Ha Nam province by IRD, UNICEF, and NIN (8) with the locally produced RUTF (called Hebi) being compared with Plumpy'Nut (Nutriset, France). Sixtyseven preschool children from 3 to 5 years old from two kindergartens, with weight-for-height z-scores between -1.0 and -3.0, were enrolled in a randomized, crossover trial. The RUTFs were given twice per day, for 5 school days per week, for 2 weeks. After those 2 weeks, the children switched to the other RUTF (for further details see Nga et al. [8] ).
In both groups, the mean consumption of both RUTF products was higher in the second week, suggesting that increased familiarity with RUTF was likely to lead to greater consumption. Hedonic evaluation showed that the organoleptic qualities of the two RUTFs were highly acceptable. The mean consumption of Plumpy'Nut, however, was higher in both groups, which was linked to the local product's being too dry. This prompted reformulation of the local RUTF. Consumption of both products showed very promising results for the children's anthropometric measurements, with significant improvements in weight, mid-upper-arm circumference (MUAC), and weightfor-height z-score, as well as a modest but significant increase in height-for-age z-score. Therefore, an effectiveness study was initiated to confirm the nutritional status of the children with acute malnutrition.
Between September and December 2011, an effectiveness trial with the reformulated, locally produced RUTF was conducted in Kon Tum Province in the middle of Vietnam. The altered composition of Hebi made the product less dry, and it was pressed into cubes of about 10 g rather than bars of about 50g. Kon Tum Province was chosen because, according to surveillance by NIN from 2010, it had the highest incidence of wasting in Vietnam (9.2%). In addition, since national guidelines for IMAM had been implemented at the end of March 2011 in hospital and several community settings in Kon Tum, health workers had already learned practical lessons and gained experience in the diagnosis and treatment of SAM.
One hundred fifty children from 6 to 59 months of age with weight-for-height z-scores < -2.0 and/or MUAC < 125 mm were enrolled in an 8-week randomized, community-based trial. They received either Plumpy'Nut or Hebi. One hundred children in one district in Kon Tum Province where IMAM was already in place received RUTF from the start, at diagnosis. In another district in Kon Tum where IMAM was not yet in place, 50 children were first put on the protocol of the national program for the treatment of malnutrition, which was education and information for the parents to improve the nutritional intake of the child. If children showed no weight gain within 2 weeks, they were to be randomly assigned to receive either Plumpy'Nut or Hebi. All 50 children were randomized after 2 weeks, because none had gained weight.
After 8 weeks of treatment with RUTF, more than 70% of the children had recovered from acute malnutrition. All children showed significant increases in weight, MUAC, and height from baseline. Overall, the children preferred Hebi over Plumpy'Nut, with a daily mean consumption of 253.1 ± 53.2 g and 175.8 ± 65.9 g, respectively. Although weight gain was significant (2.4-2.9 g/kg/day for both RUTF groups), it was lower than anticipated. The reported frequency of caregivers sharing RUTF was much higher for Hebi than for Plumpy'Nut (18.8% and 3.0%, respectively). The researchers suspect that the higher rate of sharing of Hebi might be due, at least in part, to the repackaging of Hebi into small squares rather than one bar, which makes it easier to share. Also, the resemblance of Hebi to the popular Vietnamese green bean cake (banh do xanh) probably makes it not only more easily accepted, but also more often shared among family members.
In 2011, a functional food production unit for RUTF was established through the NIN Department for Food Technology. Based on research from the IRD, UNICEF, and NIN trials, Hebi was developed and improved for use in the management of SAM in Vietnamese children. The facility currently has the capacity to meet the needs of the modeling phase with Hebi and to scale up production of Hebi to be used in the IMAM program in several provinces in Vietnam. Since the formulation of the RUTF meets international standards, it will be feasible to increase production in the future to allow for distribution to other countries in the region. In September 2012, a General Manufacturing Practices inspection was conducted by an expert from the UNICEF Supply Division in Copenhagen to ensure compliance with international and national quality assurance and food safety standards. A detailed inspection report was prepared, including recommendations related to quality management, condition of the premises, equipment, documentation, production, quality control, contracts, and analysis to meet the certification requirements for international suppliers.
Currently, NIN, IRD, and UNICEF are further developing the product to also include ready-to-use supplementary foods (RUSFs) to be used in the prevention of severe malnutrition by targeting children with moderate acute malnutrition (MAM) (weightfor-height z-score between -2 and -3). In September 2012, an acceptability trial for a new RUSF to manage MAM was conducted among preschool children in Bac Giang Province, which showed that the RUSF was highly acceptable, and the willingness to pay for the product was such that social marketing could be considered. During the trial, valuable feedback was obtained regarding the flavor, smell, and consistency of the product, which was used to optimize the RUSF formulation. An efficacy trial of the RUSF, testing the RUSF alone or in combination with a water-sanitationhandwashing activity, was initiated in December 2012 in Bac Giang Province. The behavioral change messages addressed issues of food diversity and safety, health, and handwashing with soap. The results of this trial will be available soon.
Implementation of interim IMAM guidelines
Taking into account the malnutrition situation in Vietnam, the global recommendations on management of acute malnutrition, and the capacity of the existing health system in Vietnam, UNICEF started in 2009 to support NIN, the government body in charge of nutrition research and programs in Vietnam, with an IMAM program. The first step in the IMAM program was a capacity assessment at all levels of the health system (national, regional, provincial, district, and community) in November 2009 by UNICEF, Valid International, and NIN. Following this, development of the framework for the IMAM program was initiated. The objectives of this program were to develop national guidelines for IMAM, to implement these guidelines in selected areas, and to advocate for the government to cover IMAM services in the health insurance scheme.
The need for harmonized training among staff in the departments of Maternal and Child Health, the National Targeted Nutrition Improvement Programme (PEMC), and Integrated Management of Childhood Illness was identified, with the suggestion to formally establish NIN as the focal point to coordinate the IMAM model, and to arrange for outside technical experts where appropriate. To ensure that those in need are identified and able to receive the full benefit of services paid by the government and insurance, a referral process was suggested between hospitals and commune health stations and a link with national programs and services to provincial, district, and commune levels to ensure continuity in services.
Locally, it was recommended that the existing framework of social mobilization should be enhanced by refocusing on acute malnutrition. Effective sensitization messages should be identified through focus groups and disseminated to raise awareness of the consequences of malnutrition and the need for appropriate treatment.
At the national level, it was recommended that the National Nutrition Strategy should be utilized to include IMAM activities into the national agenda and national budget, and ensure that the language presents RUTF as a form of therapy for SAM, not a food supplement. Furthermore, IMAM guidelines should be integrated into the curriculum of healthcare professionals, including a mandatory clinical rotation in the nutrition department to ensure availability of medical staff equipped to examine and treat malnutrition.
A first draft of the interim guidelines was developed during the consultative meeting immediately following the capacity assessment in 2009. For local capacity-building, a training workshop was conducted by Professor Michael Golden and Dr. Yvonne Grellety to establish a pool of 40 trainers, who came from central institutions such as provincial hospitals and reproductive health centers. Roll-out training was later conducted in a number of provinces with the support of UNICEF and international NGOs (table 1).
The model was first introduced and piloted in five hospitals (National Paediatric Hospital, Hue Central Hospital, Kontum Provincial Hospital, Dakha District Hospital, and Hochiminh City Paediatric Hospital I) and nine communes of Dakha District in Kontum Province in 2011. During the first 6 months of piloting, five hospitals admitted 391 children with SAM as inpatients. The nine communes admitted 435 children with SAM, with a cure rate of 94.7%. The death rate was 0%, the default rate was 3.6%, and the nonresponse rate was 1.6%.
Scaling up for IMAM
In 2013, IMAM activities were carried out in 11 provinces in 17 districts and 48 communes. The NIN is coordinating this effort in partnership with UNICEF and international NGOs, including Irish Aid, Samaritan's Purse, and Plan. A plan for scaling up has been developed to avoid duplication and assist forecasting of supply needs. Table 1 shows the scope of IMAM scaling up in Vietnam up to now. The Ministry of Health has determined that the NIN Training Centre will be responsible for technical coordination, capacity development, and supportive monitoring until the IMAM guidelines have been approved by the Minister of Health. Once the guidelines have been approved, the proposal is to integrate IMAM under the coordination S55 Locally produced RUTF in Vietnam and implementation of the National Targeted Nutrition Improvement Programme (PEMC).
To coordinate monitoring and evaluation for IMAM, the development of a comprehensive web-based database for output monitoring for IMAM is being proposed. Ideally, the database would also include indicators, for example, for stunting reduction interventions in the PEMC program. International best practices are also being reviewed to determine which package is most adaptable in the context of Vietnam. Possible initiatives include the Minimum Reporting Package developed by the Global Nutrition Cluster (Save the Children, Emergency Nutrition Network, ECHO, and USAID), the UNICEF Rapid SMS database, and the Pakistan database.
Challenges and way forward
Although much progress has been made over the past 4 years, modeling has revealed key challenges that must be addressed in order to advance the agenda of IMAM. These include the need to: » Raise awareness among healthcare workers and the general population of the severity of acute malnutrition and its associated increased risk of morbidity and mortality; » Build capacity of implementers and increase their motivation to help educate patients and encourage compliance with prescribed therapy; » Expand production and access to Hebi, as the current small-scale production increases the costs; » Synchronize coordination among branches of the health sector, from central to local levels, to ensure continuity of referral and treatment, as well as reporting of treatment outcomes; » Incorporate the costs of treatment of SAM and MAM into the national targeted program, provincial budgets, and social insurance scheme to alleviate the high burden on poor families.
